
#The following code take as input the equation defining a hyperelliptic curve and returns as output the 
#corresponding tau function according to Sato's formulation
restart :
hyp x  1 x  1  e x  2 x  2  e x  3 x  3  e :
#hyp  x 1 e * x 1 2 * e * x 1 e e^2 * x 1 2 * e e^2 * x 2 e * x

2 2 * e * x 2 e e^2 * x 2 2 * e e^2 :
#hyp  x  1 * x  1  e * x  2 * x  2  e * x  3 * x  3  e x 4 x 4 e x

5 x 5 e :
d  degree hyp, x :
x  1 / z :
y  expand factor hyp * z^d ^ 1 / 2 :
#Compute the series expansion of y
M 4 :         #order of e to appear  
N 20 : 

S  mtaylor mtaylor y, e, M , z, N
d
2

:

n
d
2

:

m n 1 :
#define the array  of the coefficients _i
 Array 0 ..N n m :
   0 1 :       
 for i to N n do
        i factor coeff S, z, i    
 end do:
 
 #define the array of the functions g_n,...,g_(N n m)
 g Array 1 ..N n m :
 
 for i to N n do
        for j to i n do
                           g i m j 1 xi n j g i n 1
                      end do:
 end do:
 #define the array of the functions f_n,...,f_(N n m)
 f Array 1 ..N n m :
 
 for i to N n do 

        f i m expand factor
1
2

xi m y g i m zi m  

 end do:
 
 #define the array with the series expansions of the functions 1, f_n,...,f_(N n 3)
Cmatrix Array 1 ..N n 1 :
Cmatrix 1  taylor zm, z, N :
for i to N n do
         Cmatrix i 1  mtaylor mtaylor f i m , e, M , z, i 1  N m



 end do:
#compute the matrix corresponding to the frame 1,  fn,..., f_ N n m           

i, j factor coeff Cmatrix N n 2 j , z, i j :   
A Matrix 2 N n , N n 1, ;
 numRows 2 N n 1 :
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partLength 8 :
p = Array 1 ..partLength :
for i to partLength do
 p i 0
 end do:
 
 n1 0 : n2 0 : n3 0 :
 for i  to partLength  do
         for n1 from 0 to i do



                 for n2 from 0 to i do
                         for n3 from 0 to i do
                                   if n1 2 n2 3 n3 = i then 

                                           p i p i
Xn1 Y n2 Tn3

n1! n2! n3!
:

                                   end if:
                         end do:
                 end do: 
         end do:
 end do:
 
 #make one only large vector with all the partitions together 
with combinat, partition : with ListTools :

partitions FlattenOnce seq partition j , j = 1 ..partLength : 
h numelems partitions :

#make the corresponding vector of Maya diagrams  
 Maya = Array 1 ..h :
 for i to h do
      r numelems partitions i :
      Maya i  Array 1 ..r :
      for j to r do 
      Maya i j partitions i r j 1 j N  n 2
      end do:
 end do:
 eqns e4 = 0 :
 0 :
#compute the coordinates, the schur polynomial for the non zero coordinates and the tau function 
Coordinates = Array 1 ..h :
with LinearAlgebra : with ArrayTools : with linalg :  
for i to h do 
       r numelems Maya i :
       increasingMaya convert FlipDimension Maya i , 2 , list :
              if Maya i 1  numRows then      

#this condition is needed for Maya diagrams corresponding to rows we did not compute 
                   Coordinates i simplify Determinant SubMatrix A, increasingMaya, N n 1 r

1 ..N n 1 , eqns :
              else 
                   Coordinates i 0 :
              end if;
     if Coordinates i 0 then
              l Array 1 ..r :
              v Vector 1 ..r :
                      for k to r do
                               l k partitions i k k 1 :
                               v k p l k :
                       end do:



               Wr wronskian v, X :
               schur det Wr :
                   Coordinates i schur :
     end if:  
end do: 
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 = 

1
2

 X Y 2 T
1
2

 Y T2 1
6

 X3 Y T
1
6

 X2 Y 3 1
12

 X4 Y 2 1
4

 X2 T2 1
120

 X5 T
1
72

 X6 Y

1
1440

 X8 1
6

 Y 4  
3
8

 e3 e2 1
2

 X Y 2 T
1
24

 X4 Y 2 1
6

 X3 Y T
1
4

 X2 T2

1
24

 X5 T
1

72
 X6 Y

1
576

 X8 1
12

 Y 4 1
6

 X2 Y 3 1
2

 Y T2  
3
2

 e3 13
4

 e2

1
24

 X4 Y 2 X Y 2 T
1
20

 X5 T
1

960
 X8 1

4
 Y 4  

9
4

 e3 69
16

 e2 1
3

 X3 Y T

1
180

 X6 Y
1
30

 X5 T
1

720
 X8 1

3
 X2 Y 3 1

2
 Y T2 1

3
 Y 4 1

4
 X2 T2  

15
4

 e3

127
16

 e2 1
4

 Y 4 1
24

 X4 Y 2 1
2

 X Y 2 T
1

180
 X6 Y

1
6

 X3 Y T Y T2

1
2880

 X8 1
120

 X5 T
1
2

 X2 T2  575
333
2

 e3 1085
2

 e2 888 e
1
72

 X6 Y

1
6

 X3 Y T
1
12

 X4 Y 2 1
1440

 X8 1
120

 X5 T
1
4

 X2 T2 1
2

 X Y 2 T
1
6

 Y 4

1
6

 X2 Y 3 1
2

 Y T2  1729
2115

4
 e3 1599 e2 2592 e

1
2016

 X8 1
72

 X6 Y

1
24

 X5 T
1

12
 X4 Y 2 1

6
 X3 Y T

1
6

 X2 Y 3 1
4

 X2 T2 1
2

 X Y 2 T
1
6

 Y 4

1
2

 Y T2  2771
3717

4
 e3 19875

8
 e2 3906 e

1
5760

 X8 1
144

 X6 Y
1
30

 X5 T

1
16

 X4 Y 2 1
3

 X3 Y T
1
12

 X2 Y 3 1
4

 X2 T2 1
24

 Y 4 1
2

 Y T2  3025 1113 e3

21243
8

 e2 3864 e

1
32

3 
1
2

 Y 2 T
1
6

 X3 Y 2 1
2

 X2 Y T X T2 1
24

 X4 T
1
30

 X5 Y

1
360

 X7  e2 4 e

1
8

3 
1
12

 X3 Y 2 1
2

 X2 Y T
1

120
 X5 Y

1
8

 X4 T
1

240
 X7 1

2
 X Y 3

1
2

 Y 2 T  e2 4 e
1
30

 X5 Y
1
2

 X2 Y T
1
6

 X3 Y 2 1
360

 X7 1
24

 X4 T

X T2 1
2

 Y 2 T  444
1013
16

 e3 1113
4

 e2 571 e
1
6

 X3 Y 2 1
360

 X7



1
20

 X5 Y
1
3

 X Y 3 Y 2 T
1
12

 X4 T
1
2

 X T2  840
283
2

 e3 516 e2 1018 e

1
840

 X7 1
30

 X5 Y
1
8

 X4 T
1
6

 X3 Y 2 1
2

 X2 Y T
1
2

 Y 2 T  966
3073
16

 e3

2373
4

 e2 2107
2

 e

3 
1
4

 X2 Y 2 X Y T
1
24

 X4 Y T2 1
6

 X3 T
1

144
 X6 1

2
 Y 3  e2

16
1
2

 Y 3

1
24

 X4 Y X Y T
1
4

 X2 Y 2 1
144

 X6 1
6

 X3 T T2  85
15
4

 e3 63
2

 e2 90 e

1
4

 X2 Y 2 1
80

 X6 1
8

 X4 Y
1
2

 Y 3  239 15 e3 711
8

 e2 240 e
1

144
 X6

1
8

 X4 Y
1
3

 X3 T
1
6

 Y 3 1
4

 X2 Y 2 1
2

 T2  301
105
4

 e3 939
8

 e2 270 e

1
2

 X Y 2 1
24

 X5 1
2

 X2 T
1
6

 X3 Y Y T  60 47 e
21
2

 e2 5
8

 e3

1
30

 X5 1
3

 X3 Y Y T
1
2

 X2 T  90
125
2

 e
75
4

 e2 35
16

 e3 Y 2

1
12

 X4 X T  11 6 e
3
8

 e2 1
8

 X4 1
2

 Y 2 1
2

 X2 Y  25 12 e
15
8

 e2

X3

3
T  6

3 e
2

Y
X2

2
t X, Y, T :
 
#Hirota bilinear form (c,d=0)
x diff t X, Y, T , X :
xx diff x, X :
xxx diff xx, X :
xxxx diff xxx, X :
t diff t X, Y, T , T :
xt diff x, T :
y diff t X, Y, T , Y :
yy diff y, Y :

 
Hirota simplify xxxx 4 xxx x 3 xx

2
4 x t xt 3 yy y

2
, eqns ;
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